Polyamide nucleic acid targeted to the primer binding site of the HIV-1 RNA genome blocks in vitro HIV-1 reverse transcription.
We report here that polyamide nucleic acid (PNA) as well as a polyamide nucleic acid-DNA chimera complementary to the primer binding site of the HIV-1 genome can completely block priming by tRNA3Lys and consequently the in vitro initiation of reverse transcription by HIV-1 RT. Conventional heating and cooling is not required for annealing PNA analogs to the complementary nucleotide sequence as effective blockage of reverse transcription results from their invasion in the duplex region of preprimed U5-PBS HIV-1 RNA template-primer and was seen even at ambient temperature. Further, the extension of the initiated nascent (-) strand DNA can also be blocked by inclusion of another PNA, targeted to upstream sequences in the U5 region of the viral RNA. Interestingly, a PNA chimera having only two DNA nucleotides annealed with the U5-PBS RNA is recognized as a bonafide primer by HIV-1 RT, as the 3'OH end of the chimeric molecule is extended by the enzyme in the presence of dNTPs. A significant observation was that RNA/PNA or RNA/(PNA-DNA) hybrids were entirely resistant to the RNase H activity of HIV-1 RT. Furthermore, PNA invasion into the RNA/DNA hybrid completely prevented the cleavage of the RNA strand, suggesting that the RNase H activity of HIV-1 RT which was required in reverse transcription may also be inhibited by the PNA oligomer. These observations suggest that oligomeric PNAs targeted to various critical regions of the viral genome are likely to have strong therapeutic potential for interrupting multiple steps involved in the replication of HIV-1 and warrant serious investigation especially in the area of an effective delivery system.